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(54) PROCESS FOR PRODUCING SEMICONDUCTOR SUBSTRATE

(57) A semiconductor substrate fabrication method
according to the first aspect of this invention is charac-
terized by including a preparation step of preparing an

underlying substrate, a stacking step of stacking, on the
underlying substrate, at least two multilayered films each
including a peeling layer and a semiconductor layer, and
a separation step of separating the semiconductor layer.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a semiconduc-
tor substrate fabrication method.

BACKGROUND ART

[0002] A method of fabricating a GaN substrate using
a sapphire underlying substrate has been conventionally
proposed. The conventional GaN substrate fabrication
method will be explained below with reference to Figs. 1
to 3. Figs. 1 to 3 are sectional views showing the steps
in the GaN substrate fabrication method.
[0003] In a step shown in Fig. 1, a sapphire underlying
substrate 110 is prepared as an underlying substrate. A
peeling layer (low-temperature GaN buffer layer) 120 is
grown on the sapphire underlying substrate 110 at a tem-
perature (low temperature) lower than 1,000°C. The peel-
ing layer 120 can be made of, e.g., a single-crystal ma-
terial, polycrystalline material, or amorphous material of
GaN. Then, a GaN layer 130 is grown at a temperature
(high temperature) of about 1,000°C. The GaN layer 130
can be made of, e.g., a single-crystal material of GaN.
In this manner, a structure 100 including the peeling layer
120 and GaN layer 130 is formed on the sapphire under-
lying substrate 110. Note that the peeling layer 120 also
has a buffering function.
[0004] In a step shown in Fig. 2, the sapphire under-
lying substrate 110 and structure 100 (in a reaction cham-
ber) are cooled from about 1,000°C to room temperature.
The thermal expansion coefficient of the sapphire under-
lying substrate 110 is higher than that of the GaN layer
130. When the temperature is lowered from about
1,000°C to room temperature, therefore, a thermal stress
resulting from the thermal expansion coefficient differ-
ence acts on the sapphire underlying substrate 110 and
GaN layer 130, and warping occurs.
[0005] In a step shown in Fig. 3, the peeling layer 120
is melted by the laser lift-off method or the like. This sep-
arates the GaN layer 130 from the sapphire underlying
substrate 110. That is, a GaN substrate is fabricated by
separating the GaN layer 130 from the sapphire under-
lying substrate 110. In this state, the GaN layer 130 pro-
duces a portion in which the internal stress has reduced,
and a portion in which the internal stress remains. This
may crack the GaN layer 130.
[0006] The separated GaN layer 130 warps because
the distribution of strain changes along the crystal growth
direction. Accordingly, even when the GaN layer is
planarized by a mechanical polishing step, the crystal
orientation is distorted as shown in Fig. 3.
[0007] To reduce this warping, a method of forming a
gap between the sapphire underlying substrate 110 and
peeling layer 120 has been proposed (e.g., patent refer-
ence 1).
Patent Reference 1: Japanese Patent Laid-Open No.

2004-39810

DISCLOSURE OF INVENTION

[0008] In the technique disclosed in patent reference
1, only one semiconductor substrate can be fabricated
from the underlying substrate. This decreases the
throughput (productivity) in the fabrication of semicon-
ductor substrates.
[0009] The present invention provides a semiconduc-
tor substrate fabrication method capable of increasing
the throughput.
[0010] A semiconductor substrate fabrication method
according to the first aspect of the present invention is
characterized by comprising a preparation step of pre-
paring an underlying substrate, a stacking step of stack-
ing, on the underlying substrate, at least two multilayered
films each including a peeling layer and a semiconductor
layer, and a separation step of separating the semicon-
ductor layer.
[0011] A semiconductor substrate fabrication method
according to the second aspect of the present invention
is characterized in that in the separation step, at least
two semiconductor layers are separated by selectively
etching the peeling layers by using a chemical solution,
in addition to having the characteristic of the semicon-
ductor substrate fabrication method according to the first
aspect of the present invention.
[0012] A semiconductor substrate fabrication method
according to the third aspect of the present invention is
characterized in that in the stacking step, stacking is con-
tinuously performed without atmospheric exposure, in
addition to having the characteristic of the semiconductor
substrate fabrication method according to the first or sec-
ond aspect of the present invention.
[0013] A semiconductor substrate fabrication method
according to the fourth aspect of the present invention is
characterized in that in the stacking step, stacking is per-
formed in the same apparatus, in addition to having the
characteristic of the semiconductor substrate fabrication
method according to the first or second aspect of the
present invention.
[0014] A semiconductor substrate fabrication method
according to the fifth aspect of the present invention is
characterized in that the underlying substrate and the
semiconductor layer are made of a single crystal of a
compound semiconductor, in addition to having the char-
acteristic of the semiconductor substrate fabrication
method according to any one of the first to fourth aspects
of the present invention.
[0015] A semiconductor substrate fabrication method
according to the sixth aspect of the present invention is
characterized in that the underlying substrate and the
semiconductor layer are made of a compound of a group-
III element and nitrogen, in addition to having the char-
acteristic of the semiconductor substrate fabrication
method according to any one of the first to fifth aspects
of the present invention.
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[0016] A semiconductor substrate fabrication method
according to the seventh aspect of the present invention
is characterized in that the underlying substrate and the
semiconductor layer are made of the same material, in
addition to having the characteristic of the semiconductor
substrate fabrication method according to any one of the
first to sixth aspects of the present invention.
[0017] A semiconductor substrate fabrication method
according to the eighth aspect of the present invention
is characterized in that the peeling layer comprises at
least one of a metal layer and a metal nitride layer, in
addition to having the characteristic of the semiconductor
substrate fabrication method according to any one of the
first to seventh aspects of the present invention.
[0018] A semiconductor substrate fabrication method
according to the ninth aspect of the present invention is
characterized in that in the stacking step, the metal nitride
layer is formed by nitriding the metal layer in a reaction
furnace which grows the semiconductor layer, in addition
to having the characteristic of the semiconductor sub-
strate fabrication method according to the eighth aspect
of the present invention.
[0019] A semiconductor substrate fabrication method
according to the 10th aspect of the present invention is
characterized in that the multilayered film includes a buff-
er layer between the peeling layer and the semiconductor
layer, in addition to having the characteristic of the sem-
iconductor substrate fabrication method according to any
one of the first to ninth aspects of the present invention.
[0020] A semiconductor substrate fabrication method
according to the 11th aspect of the present invention is
characterized in that the buffer layer is made of a single
crystal of a compound semiconductor, in addition to hav-
ing the characteristic of the semiconductor substrate fab-
rication method according to the 10th aspect of the
present invention.
[0021] A semiconductor substrate fabrication method
according to the 12th aspect of the present invention is
characterized in that the buffer layer is made of a com-
pound of a group-III element and nitrogen, in addition to
having the characteristic of the semiconductor substrate
fabrication method according to the 10th or 11th aspect
of the present invention.
[0022] A semiconductor substrate fabrication method
according to the 13th aspect of the present invention is
characterized in that the buffer layer and the semicon-
ductor layer are made of the same material, in addition
to having the characteristic of the semiconductor sub-
strate fabrication method according to any one of the
10th to 12th aspects of the present invention.
[0023] The present invention can increase the
throughput.

BRIEF DESCRIPTION OF DRAWINGS

[0024]

Fig. 1 is a sectional view showing a step in a con-

ventional GaN substrate fabrication method;
Fig. 2 is a sectional view showing another step in the
conventional GaN substrate fabrication method;
Fig. 3 is a sectional view showing still another step
in the conventional GaN substrate fabrication meth-
od;
Fig. 4 is a sectional view of a step showing a problem
to be solved by the present invention;
Fig. 5 is a sectional view of another step showing
the problem to be solved by the present invention;
Fig. 6 is a sectional view of still another step showing
the problem to be solved by the present invention;
Fig. 7 is a sectional view showing a step in a semi-
conductor substrate fabrication method according to
an embodiment of the present invention;
Fig. 8 is a sectional view showing another step in the
semiconductor substrate fabrication method accord-
ing to the embodiment of the present invention;
Fig. 9 is a sectional view showing still another step
in the semiconductor substrate fabrication method
according to the embodiment of the present inven-
tion;
Fig. 10 is a sectional view showing still another step
in the semiconductor substrate fabrication method
according to the embodiment of the present inven-
tion;
Fig. 11 is a sectional view showing still another step
in the semiconductor substrate fabrication method
according to the embodiment of the present inven-
tion;
Fig. 12 is a sectional SEM photograph showing a
sample obtained by the steps shown in Figs. 7 to 11;
Fig. 13 is a sectional view showing still another step
in the semiconductor substrate fabrication method
according to the embodiment of the present inven-
tion;
Fig. 14 is a sectional view showing still another step
in the semiconductor substrate fabrication method
according to the embodiment of the present inven-
tion; and
Fig. 15 is a sectional view showing still another step
in the semiconductor substrate fabrication method
according to the embodiment of the present inven-
tion.

BEST MODE FOR CARRYING OUT THE INVENTION

[0025] Problems to be solved by the present invention
will be explained in detail below with reference to Figs.
4 to 6. Figs. 4 to 6 are sectional views of steps showing
the problems to be solved by the present invention. Al-
though the following explanation will be made by taking
a method of fabricating a GaN substrate (semiconductor
substrate) by using a GaN underlying substrate (under-
lying substrate) as an example, the present invention is
also applicable to a method of fabricating another sem-
iconductor substrate by using another underlying sub-
strate. The other underlying substrate can be made of a
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nitride such as InN, AlN, InGaN, AlGaN, InAlN, or AlIn-
GaIV, a group-IV material such as SiC or Si, an oxide
such as Al2O3, MgAl2O4, LiGa2O4, or ZnO, or a nitridable
metal such as Fe, Cr, Mo, Ta, Nb, Ti, or Cu. The other
semiconductor substrate can be made of a nitride such
as AlN, InN, or AlGaInN, or an oxide such as ZnO, Zn-
MgO, ZnCdO, or ZnMgCdO.
[0026] In a step shown in Fig. 4, a GaN underlying
substrate 210 is prepared as an underlying substrate. A
peeling layer (metal buffer layer) 220 is formed on the
GaN underlying substrate 210. The peeling layer 220 can
be made of a nitridable metal such as Fe, Cr, Mo, Ta,
Nb, Ti, or Cu.
[0027] A GaN layer (semiconductor layer) 230 is grown
on the peeling layer 220 at about 1,000°C. The GaN layer
230 can be made of, e.g., a single-crystal material of
GaN. In this manner, a structure 200 including the peeling
layer 220 and GaN layer 230 is formed on the GaN un-
derlying substrate 210. Note that the peeling layer 220
also has a buffering function.
[0028] In a step shown in Fig. 5, the GaN underlying
substrate 210 and structure 200 (in a reaction chamber)
are cooled from about 1,000°C to room temperature. The
thermal expansion coefficient of the GaN underlying sub-
strate 210 is almost equal to that of the GaN layer 230.
When the temperature is lowered from about 1,000°C to
room temperature, therefore, almost no thermal stress
resulting from the thermal expansion coefficient differ-
ence acts on the GaN underlying substrate 210 and GaN
layer 230, and almost no warping occurs.
[0029] In a step shown in Fig. 6, the peeling layer 220
is selectively etched by using a chemical solution. This
separates the GaN layer 230 from the GaN underlying
substrate 210. That is, a GaN substrate is fabricated by
separating the GaN layer 230 from the GaN underlying
substrate 210. In this state, the internal stress is almost
uniform in the GaN layer 230. This reduces the possibility
of cracking of the GaN layer 230.
[0030] As described above, the GaN substrate fabri-
cation method shown in Figs. 4 to 6 generally fabricates
only one GaN substrate from the GaN underlying sub-
strate 210. Accordingly, the throughput of the fabrication
of GaN substrates is often insufficient.
[0031] A semiconductor substrate fabrication method
according to an embodiment of the present invention will
be explained below with reference to Figs. 7 to 15. Figs.
7 to 11 and 13 to 15 are sectional views showing the
steps in the semiconductor substrate fabrication method
according to the embodiment of the present invention.
Fig. 12 is a sectional SEM photograph of a sample ob-
tained by the steps shown in Figs. 7 to 11. Although the
following explanation will be made by taking a method of
fabricating a GaN substrate (semiconductor substrate)
by using a GaN underlying substrate (underlying sub-
strate) as an example, the present invention is also ap-
plicable to a method of fabricating another semiconductor
substrate by using another underlying substrate. The oth-
er underlying substrate can be made of a nitride such as

InN, AlN, InGaN, AlGaN, InAlN, or AlInGaN, a group-IV
material such as SiC or Si, an oxide such as Al2O3,
MgAl2O4, LiGa2O4, or ZnO, or a nitridable metal such as
Fe, Cr, Mo, Ta, Nb, Ti, or Cu. The other semiconductor
substrate can be made of a nitride such as AlN, InN, or
AlGaInN, or an oxide such as ZnO, ZnMgO, ZnCdO, or
ZnMgCdO.
[0032] In addition, a method using HVPE (Hydride Va-
por Phase Epitaxy) will be explained as an example, but
the present invention can also be applied to a method
using, e.g., MOCVD (Metal-Organic Chemical Vapor
Deposition), MOVPE (Metal-Organic Vapor Phase Epi-
taxy), MBE (Molecular Beam Epitaxy), or the dissolution
growth method.
[0033] In a step shown in Fig. 7, a GaN underlying
substrate 310 is prepared as an underlying substrate.
The thickness of the GaN underlying substrate 310 is
preferably 100 to 500 Pm.
[0034] Note that a term "multilayered film" means a
film including two or more layers in this specification.
[0035] A peeling layer (metal buffer layer) 320a is de-
posited on the GaN underlying substrate 310 by sputter-
ing. The peeling layer 320a is a nitridable metal layer.
The peeling layer 320a can be made of a nitridable metal
such as Fe, Cr, Mo, Ta, Nb, Ti, or Cu. The thickness of
the peeling layer 320a is preferably 15 to 75 nm.
[0036] Note that the peeling layer 320a may also be
formed by an e-beam evaporator, a thermal evaporator,
or the crystal growth method such as CVD, MOCVD, or
MBE.
[0037] In a step shown in Fig. 8, a portion (upper layer)
of the peeling layer 320a is nitrided in an ambience of
hydrogen gas containing ammonia at a substrate tem-
perature of 500°C to 1,000°C. Even if a native oxide film
exists on the surface of the peeling layer 320a, a strong
reducing action of ammonia reduces and nitrides this na-
tive oxide film. As a consequence, the peeling layer 320a
divides into a first peeling layer 320 and second peeling
layer 322. The first peeling layer (metal buffer layer) 320
is an unnitrided layer of the peeling layer 320a, and can
be made of a nitridable metal such as Fe, Cr, Mo, Ta,
Nb, Ti, or Cu. The second peeling layer (metal nitride
layer) 322 is a nitrided layer of the peeling layer 320a,
and can be made of a metal nitride such as Fe2N, CrN,
MoN, TaN, NbN, TiN, or CuN. The first peeling layer 320
is favorably Cr. The second peeling layer 322 is favorably
CrN.
[0038] Note that the first peeling layer 320 also has a
buffering function. Similarly, the second peeling layer 322
also has a buffering function. Note also that in the step
shown in Fig. 8, the second peeling layer 322 may also
be formed by entirely nitriding the peeling layer 320a.
When the second peeling layer 322 is formed by entirely
nitriding the peeling layer 320a, the thickness of the sec-
ond peeling layer 322 is preferably 15 to 75 nm. Depend-
ing on the nitrogen conditions, however, the thickness of
the second peeling layer 322 is sometimes smaller than
that of the peeling layer 320a.
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[0039] The flow rate of ammonia, the nitriding temper-
ature, and the nitriding time mainly determine the condi-
tions of the process of forming the uniform second peeling
layer 322 on the surface of the peeling layer 320a. The
process conditions for the purpose are favorably an am-
monia flow rate of 1 (1/min), a nitriding temperature of
1,000°C or more, and a nitriding time of 5 min or more.
[0040] The second peeling layer 322 functions as a
nucleus for forming GaN layers (a buffer layer 332 and
GaN layer 330) in a step shown in Fig. 9 to be described
below. Accordingly, the steps shown in Figs. 8 and 9 are
preferably successively performed without atmospheric
exposure as will be described below.
[0041] In the step shown in Fig. 9, the buffer layer 332
is grown on the second peeling layer 322 at a temperature
(low temperature) of about 600°C to 1,000°C. More spe-
cifically, HCl gas is supplied to a Ga metal material box
formed upstream of a reaction chamber via a reaction
tube. In the Ga metal material box, the HCl gas and Ga
cause a chemical reaction to form GaCl gas. This GaCl
gas is supplied from the Ga metal material box to the
reaction chamber via the reaction tube. In the reaction
chamber, the ammonia-containing hydrogen gas used in
the step shown in Fig. 8 remains near the surface of the
second peeling layer 322. In the reaction chamber, there-
fore, the GaCl gas and ammonia gas cause a chemical
reaction to form the buffer layer 332 on the second peel-
ing layer 322. The buffer layer (GaN buffer layer) 332
can be made of, e.g., a single-crystal material, polycrys-
talline material, or amorphous material of GaN. The thick-
ness of the buffer layer 332 is preferably a few ten Å to
a few ten Pm. The growth temperature of the buffer layer
332 is favorably 800°C to 1,100°C, and more favorably,
about 900°C.
[0042] Since the buffer layer 332 is made of the same
material (GaN) as that of the GaN layer (semiconductor
layer) 330 to be described later, the GaN layer (semicon-
ductor layer) 330 can easily grow.
[0043] Note that the buffer layer 332 may also be made
of a material different from that of the GaN layer (semi-
conductor layer) 330 to be described later. For example,
the buffer layer 332 may also be made of a nitride such
as AlN, AlxGayN, InxGayN, or AlxGayInzN (wherein 0 < x
< 1, 0 < y < 1, and 0 < z < 1), or an oxide such as ZnO.
[0044] In a step shown in Fig. 10, the GaN layer (sem-
iconductor layer) 330 is grown on the buffer layer 332 at
a temperature (high temperature) of 1,000°C or more.
The GaN layer (thick GaN layer) 330 can be made of,
e.g., a single-crystal material of GaN. Practical conditions
are basically the same as those in the step shown in Fig.
9, except that the flow rate of the HCl gas supplied to the
Ga metal material box is high, and the temperature in the
reaction chamber is high. Accordingly, the GaN layer 330
grows at a rate (e.g., about 100 Pm/h or more) higher
than that in the step shown in Fig. 9. The thickness of
the GaN layer 330 is preferably 100 to 500 Pm. The
growth temperature of the GaN layer 330 is preferably
1,000°C or more. As a consequence, a multilayered film

ML1 including the first peeling layer 320, second peeling
layer 322, buffer layer 332, and GaN layer 330 is formed
on the GaN underlying substrate 310.
[0045] Note that the GaN layer 330 may also be con-
trolled to have a conductivity type such as an n-type or
p-type by doping a slight amount of an impurity such as
Si or Mg during or after the growth.
[0046] In the step shown in Fig. 11, the GaN underlying
substrate 310 and multilayered film ML1 (in the reaction
chamber) are cooled from about 1,000°C to room tem-
perature. The thermal expansion coefficient of the GaN
underlying substrate 310 is almost equal to that of the
GaN layer 330. When the temperature is lowered from
about 1,000°C to room temperature, therefore, almost
no thermal stress resulting from the thermal expansion
coefficient difference acts on the GaN underlying sub-
strate 310 and GaN layer 330, and almost no warping
occurs.
[0047] For example, the multilayered film ML1 as
shown in the sectional SEM photograph of Fig. 12 is ob-
tained by steps similar to those shown in Figs. 7 to 11.
As shown in Fig. 12, the GaN underlying substrate 310
and GaN layer 330 have a flat shape. This makes it pos-
sible to estimate that almost no warping has occurred in
the GaN underlying substrate 310 and GaN layer 330.
[0048] As shown in Fig. 13, a plurality of multilayered
films ML1 to ML3 are formed on the GaN underlying sub-
strate 310 by successively repeating the steps shown in
Figs. 7 to 11 without atmospheric exposure. In this way,
a structure 300 including the multilayered films ML1 to
ML3 is formed on the GaN underlying substrate 310.
[0049] The steps shown in Figs. 7 to 11 can be per-
formed in the same apparatus or in different apparatuses.
When these steps are performed in different apparatus-
es, the individual reaction chambers are connected by a
mechanism capable of transferring the substrate without
exposing it to the atmosphere.
[0050] In steps shown in Figs. 14 and 15, the first peel-
ing layers 320 and second peeling layers 322 are simul-
taneously selectively etched by using a chemical solu-
tion. That is, as shown in Fig. 14, the first peeling layers
320 and second peeling layers 322 are etched sideways.
[0051] When the first peeling layers 320 are made of,
e.g., Cr, the etchant (chemical solution) is preferably an
aqueous solution mixture of perchloric acid (HClO4) and
ammonium cerium secondary nitrate. When the first peel-
ing layers 320 are made of, e.g., Cu, the etchant (chem-
ical solution) is preferably an aqueous nitric acid (HNO3)
solution. The etching rate of the etchant (chemical solu-
tion) can be controlled by the temperature and concen-
tration.
[0052] When the first peeling layers 320 and second
peeling layers 322 are etched, as shown in Fig. 15, a
plurality of units of the GaN layers 330 and buffer layers
332 are separated from the GaN underlying substrate
310. That is, a plurality of GaN substrates SB1 to SB3
are simultaneously fabricated by separating the units of
the GaN layers 330 and buffer layers 332 from the GaN
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underlying substrate 310. In this state, the internal stress
is almost uniform in each GaN layer 330. This reduces
the possibility of cracking of each GaN layer 330.
[0053] The buffer layers 332 form portions of the GaN
substrates SB1 to SB3 without being etched by the etch-
ant (chemical solution).
[0054] Note that in the step shown in Fig. 13, a viscous
material may also hold the multilayered films ML1 to ML3
and the GaN underlying substrate 310. In this case, the
GaN substrates SB1 to SB3 may also be simultaneously
fabricated by dissolving this viscous material after the
first peeling layers 320 and second peeling layers 322
are etched. This makes it possible to stably fabricate the
GaN substrates SB1 to SB3.
[0055] Since the GaN substrates SB1 to SB3 are si-
multaneously fabricated in the steps shown in Figs. 14
and 15 as described above, the throughput of the fabri-
cation of the GaN substrates SB1 to SB3 can be in-
creased. Also, since the steps shown in Figs. 7 to 11 are
successively repeated without atmospheric exposure, it
is possible to save the time of evacuation and the time
of atmospheric exposure (purging), and further increase
the throughput of the fabrication of the GaN substrates.
Furthermore, since the GaN substrates SB1 to SB3 are
simultaneously fabricated, the fabrication conditions of
the GaN substrates SB1 to SB3 can be made uniform,
so the variations in quality of the GaN substrates SB1 to
SB3 can be reduced.
[0056] Note that the steps shown in Figs. 7 to 11 and
the steps shown in Figs. 14 and 15 may also be succes-
sively performed without atmospheric exposure. In this
case, it is possible to save the time of transfer of samples
(lots), and further increase the throughput of the fabrica-
tion of GaN substrates.
[0057] Note also that the number of the multilayered
films included in the structure (the structure 300 shown
in Fig. 13) is not limited to three and may also be two or
more except three. Increasing the number of the multi-
layered films included in the structure can further in-
crease the throughput of the fabrication of GaN sub-
strates.

(Experimental Example)

[0058] Three GaN substrates SB1 to SB3 were con-
tinuously formed by performing the steps shown in Figs.
7 to 15 (the semiconductor substrate fabrication method
according to the embodiment of the present invention)
described above. The time required from the supply of
the samples to the carrying out of the GaN substrates
SB1 to SB3 was 26 hrs.
[0059] On the other hand, after the steps shown in Figs.
7 to 11 were performed, a first peeling layer 320 and
second peeling layer 322 as shown in Fig. 11 were
etched, and a unit of a GaN layer 330 and buffer layer
332 was separated from a GaN underlying substrate 310
under the same conditions as shown in Fig. 13, thereby
separately in turn fabricating GaN substrates SB1 to SB3.

The time required from the supply of the samples to the
carrying out of the GaN substrates SB1 to SB3 was 52
hrs.
[0060] As described above, the throughput when three
semiconductor substrates are continuously formed is
about twice that when three semiconductor substrates
are separately formed.

Claims

1. A semiconductor substrate fabrication method char-
acterized by comprising:

a preparation step of preparing an underlying
substrate;
a stacking step of stacking, on the underlying
substrate, at least two multilayered films each
including a peeling layer and a semiconductor
layer; and
a separation step of separating the semiconduc-
tor layer.

2. A semiconductor substrate fabrication method ac-
cording to claim 1, characterized in that,
in the separation step, at least two semiconductor
layers are separated by selectively etching the peel-
ing layers by using a chemical solution.

3. A semiconductor substrate fabrication method ac-
cording to claim 1 or 2, characterized in that,
in the stacking step, stacking is continuously per-
formed without atmospheric exposure.

4. A semiconductor substrate fabrication method ac-
cording to claim 1 or 2, characterized in that,
in the stacking step, stacking is performed in the
same apparatus.

5. A semiconductor substrate fabrication method ac-
cording to any one of claims 1 to 4, characterized
in that
the underlying substrate and the semiconductor lay-
er are made of a single crystal of a compound sem-
iconductor.

6. A semiconductor substrate fabrication method ac-
cording to any one of claims 1 to 5, characterized
in that
the underlying substrate and the semiconductor lay-
er are made of a compound of a group-III element
and nitrogen.

7. A semiconductor substrate fabrication method ac-
cording to any one of claims 1 to 6, characterized
in that
the underlying substrate and the semiconductor lay-
er are made of the same material.
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8. A semiconductor substrate fabrication method ac-
cording to any one of claims 1 to 7, characterized
in that
the peeling layer comprises at least one of a metal
layer and a metal nitride layer.

9. A semiconductor substrate fabrication method ac-
cording to claim 8, characterized in that,
in the stacking step, the metal nitride layer is formed
by nitriding the metal layer in a reaction furnace
which grows the semiconductor layer.

10. A semiconductor substrate fabrication method ac-
cording to any one of claims 1 to 9, characterized in
that
the multilayered film includes a buffer layer between
the peeling layer and the semiconductor layer.

11. A semiconductor substrate fabrication method ac-
cording to claim 10, characterized in that
the buffer layer is made of a single crystal of a com-
pound semiconductor.

12. A semiconductor substrate fabrication method ac-
cording to claim 10 or 11, characterized in that
the buffer layer is made of a compound of a group-
III element and nitrogen.

13. A semiconductor substrate fabrication method ac-
cording to any one of claims 10 to 12, characterized
in that
the buffer layer and the semiconductor layer are
made of the same material.
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